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FRANGIBLE FIREARM BULLETS 
AND CARTRIDGES V CLUDING SAME 



5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to improved projectiles including bullets 
10 for firearms, and cartridges including same. 

Description of the Background Art 

Many bullets for firearms are formed totally or partially from lead. The 
15 density of lead provides bullets made therefrom with excellent ballistic 
efficiency. Additionally, the deformability of lead typically results in 
expansion of the bullet and "mushrooming" thereof on impact, giving the 
bullet increased "stopping" power. Jacketed bullets have an outer layer of 
copper or other material to prevent barrel damage or fouling. The cores of 
20 jacketed bullets often are made of lead to provide the bullet with acceptable 
ballistic properties. 

Lead core jacketed bullets can be made in "soft point" or "hollow point" 
to facilitate "mushrooming 11 of the bullet, and maximize its stopping power. 
Jacketed bullet cores also can be made of steel to provide die bullet 
25 with armor piercing capability. 

Whether a bullet is solid lead or some form of jacketed construction, 
a principle goal heretofore in the art has been to provide bullets which remain 
in one piece after impact because of the perceived reduction in penetration and 
"stopping" power which would result from bullets which broke apart on 
30 impact However, bullets which remain in one piece on impact often ricochet 
upon striking a hard surface. Bullets which ricochet are undesirable for use 
by law enforcement officers, because of the increased risk that innocent 
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bystanders might be injured or killed. Additionally, ricocheting bullets or 
bullets which penetrate hard objects are undesirable for use by security 
personnel at nuclear facilities, because of the risk of damage to sensitive 
nuclear equipment. 

5 There is thus a need in the art for non-ricocheting bullets and bullets 

which do not penetrate deeply into hard objects. 

SUMMARY OF THE INVENTION 
In accordance with one aspect of the present invention, a projectile is 
10 provided which comprises a frangible firearm bullet, at least a principal 
portion of which is formed of a one-piece element primarily made up of 
bismuth. 

In accordance with another aspect of the invention, a firearm cartridge 
is provided comprising a casing, a propellant contained within the casing, 
15 means for igniting the propellant, and a frangible firearm bullet, at least a 
principal portion of which is formed of a one-piece element having a 
continuous all-metal structure containing bismuth. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Fig. 1 is a partly schematic cross-sectional view of a firearm cartridge 

including a frangible, one-piece bullet containing bismuth according to one 
embodiment of the present invention. 

Fig. 2 is a partly schematic cross-sectional view of a frangible, one- 
piece, bismuth-containing shotgun slug according to another embodiment. 
25 Fig. 3 is a partly schematic cross-sectional view of a frangible, jacketed, 

bismuth-containing bullet according to still another embodiment 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
It has surprisingly been discovered that high bismuth content bullets 
perform ballistically similar to lead bullets when shot from a firearm, but are 
frangible (i.e., break up) on impact with a hard surface, thus reducing or 
eliminating ricocheting off the hard surface or deep penetration of the hard 
surface. This is surprising, because it could not have been predicted that a 
frangible bismuth bullet would survive the extreme stress applied to the bullet 
during the explosion resulting from firing of the gun, and the stress from the 
bullet being forced through the grooves of the gun barrel during the explosion, 
while maintaining its physical integrity during flight and performing with 
substantially the ballistic accuracy and consistency of lead. 

Fig. 1 illustrates a firearm cartridge including a casing 10 which can, 
for example, be made of brass. Within casing 10 is an explosive propellant 
in the form of powder 12. The propellant 12 is ignited by means of a primer 
14 which is actuated when struck by the firing pin of a firearm (not shown). 

Held within neck 16 of casing 10 is a bismuth-containing bullet 18 
according to one embodiment of the present invention. Bullet 18 shown in 
Fig. 1 is made in one piece with an all-metal continuous structure formed by 
any suitable method such as casting. However, the invention is also applicable 
to multi-piece frangible bullets, jacketed frangible bullets, and the like. 

Applicant has discovered that bismuth is an excellent material for use 
in the manufacture of frangible firearm bullets of any useful size. For 
example, the invention is applicable to bullets in the size range of from about 
.22 caliber up to about .50 caliber or higher for pistols and rifles, up to about 
10 gauge slugs for shotguns, and up to about 16 inch for cannons. Fig. 2 
shows a one-piece, bismuth-containing, frangible shotgun slug 19 according 
to one embodiment 

In Fig. 3, the bullet 20 is made up of a frangible, one-piece, bismuth- 
containing core element 32 surrounded by a barrel groove-gripping soft jacket 
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24, which can be of any suitable metal or non-metal material such as copper. 
Soft jacket 24 improves accuracy at higher velocities by deforming into barrel 
rifling grooves. Jacket 24 is sufficiently thin so as to break apart on impact, 
e.g., less than about 1 mm and greater than about 0.1 mm, preferably about 
5 0.5 mm or less. Exposure of nose 34 of bismuth-containing core 32 facilitates 
breakup of the jacketed bullet on impact. 

The bismuth-containing bullets in accordance with the present invention 
are formed by casting, spin molding, dropping, punching or in any other 
suitable maimer, and can be made from substantially pure bismuth, or high 

10 bismuth content alloy. 

Bismuth also have an advantage in not being a precious metal. Bismuth 
can thus be used in substantially pure form, or alloyed with other non-precious 
metals, to form non-poisonous frangible bullets. In preferred embodiments, 
frangible bullets according to the invention are primarily made up of bismuth. 

15 In particularly preferred embodiments, the bismuth-containing frangible bullets 
in accordance with the present invention contain at least about 90% bismuth 
by weight In more preferred embodiments, the bismuth-containing frangible 
bullets contain at least about 92%, 94%, 96%, 98% or 99% by weight 
bismuth. 

20 High bismuth-content frangible bullets can be made to perform 

substantially as well ballistically as corresponding lead bullets. 

In particularly preferred embodiments, pure bismuth and nearly pure 
bismuth alloys are utilized to form brittle frangible bullets which readily break 
apart or shatter upon impact with a hard or rigid surface. The shattering 

25 causes the bullet to lose its energy. This greatly reduces dangerous ricochets 

and limits the bullet's ability to penetrate or pass through solid objects and * 
harm unintended targets. For example, frangible bullets in accordance with 
the present invention having a size from about .22 to about .50 caliber will 
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shatter or fail to penetrate 1/16" mild steel sheet stock at angles greater than 
45% without substantial ricocheting. 

Since many modifications, variations and changes in detail may be 
made to the described embodiments, it is intended that all matter in the 
5 foregoing description and shown in the accompanying drawings be interpreted 
as illustrative and not in a limiting sense. 
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CLAIMS: 

1. A projectile comprising a frangible firearm bullet composed primarily 
of bismuth. 

5 

2. The projectile of Claim 1 wherein at least a principle portion of said 
bullet is formed of a frangible, one-piece element, having a continuous all- 
metal, structure primarily made up of bismuth. 

10 3. The projectile of Claim 2, wherein said bullet is of a size in the range 
of from about .22 caliber to about 16 inch caliber. 

4. The projectile of Claim 2, wherein said one-piece element further 
comprises tin, antimony, zinc or a mixture thereof. 

15 

5. The projectile of Claim 2, wherein said one-piece element is formed by 
casting, spin molding, dropping or punching. 

6. The projectile of Claim 2, wherein said one-piece element contains at 
20 least about 90% by weight or more bismuth. 

7. The projectile of Claim 2, wherein said one-piece element contains at 
least about 95% by weight or more bismuth. 

25 8. The projectile of Claim 2, wherein said one-piece element contains at 
least about 98% by weight or more bismuth. 

9. The projectile of Claim 2, wherein said one-piece element contains at 
least about 99% by weight or more bismuth. 
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10. The projectile of Claim 2, wherein said bullet is of a size in the range 
of from about .22 caliber to about .50 caliber. 

11. The projectile of Claim 10, wherein said bullet shatters upon impacting 
1/16" mild steel sheet stock at angles greater than 45\ 

12. The projectile of Claim 2, wherein said one-piece element is a bullet 
core, which bullet core is surrounded by a jacket 

13. The projectile of Claim 12, wherein said jacket contains copper. 

14. The projectile of Claim 12, wherein the jacket is less than about 1 mm 
in thickness and greater than about 0.1 mm in thickness. 

15. The projectile of Claim 14, wherein said jacket is about 0.5 mm or less 
in thickness. 

16. A firearm cartridge comprising: 

(a) a casing; 

(b) a propellant contained within said casing; 

(c) means for igniting said propellant; and 

(d) a frangible firearm bullet, at least a principal portion of said 
bullet being formed of a one-piece element having a continuous 
all-metal structure primarily made up of bismuth. 

17. The cartridge of Claim 16, wherein said one-piece element is a bullet 
core, which bullet core is surrounded by a jacket. 
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18. The cartridge of Claim 17, wherein said jacket is less than about 1 mm 
in thickness and greater than about 0.1 mm in thickness. 

19. The cartridge of Claim 18, wherein said jacket is about 0.5 mm or less 
in thickness. 



20. The cartridge of Claim 18, wherein said jacket contains copper. 
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